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(57) Abstract

A chip-size package formed using a printed circuit board, preferably comprising polyimide. The chip-size package comprises an
integrated circuit chip having a plurality of peripheral bond pads. The printed circuit board has a plurality of solder bumps formed on its top
surface and a plurality of bond pads around its periphery. A layer of adhesive is used to secure the printed circuit board and the integrated
circuit chip together. A plurality of wire bonds electrically connected between selected bond pads of the integrated circuit chip and the
printed circuit board. An encapsulant encapsulates the wire bonds and bond pads of the integrated circuit chip and the printed circuit board.
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CHIP-SIZE PACKAGE USING A POLYIMIDE PCB INTERPOSER

BACKGROUND
The present invention relates generally to integrated circuit packages and
methods. and more particularly, to a chip-size integrated circuit package formed using a

polyimide printed circuit board interposer.

The closest form of art to the present invention is a chip-size package made by a
company called Tessera. The Tessera chip-size package uses formed tape automated

bonded (TAB) lead frames on a polyimide film. It would be desirable to have a chip-
size package that has fewer processing steps, is less expensive to build. and that
employs commonly available processing equipment.

Furthermore. most chip size package designs are larger than the die itself. It
would therefore be desirable to have a chip-size package that packages the integrated
circuit chip within the internal surface area of the bare die.

Accordingly, it is an objective of the present invention to provide for an

improved chip-size package formed using a polyimide printed circuit board interposer.

SUMMARY OF THE INVENTION
To meet the above and other objectives. the present invention provides for a
chip-size package formed using a polyimide printed circuit board interposer. It is
believed that the present invention may be built for a lower cost than the Tessera or
other prior art chip-size package because the present invention has fewer processing
steps and has a lower matenal cost. The present invention also uses more common and
lower cost processing equipment than does the Tessera or other prior art process.
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The present invention converts a single, unpackaged bare silicon chip into a
packaged chip no larger in area than the bare chip. The present invention uses readily
available printed circuit board materials and technology. This chip size packaging
scheme of the present invention is novel in that it uses a low cost printed circuit board
interposer with exposed. lower lavers incorporating wire bond pads. The wire bond
pads are sufficienty lower than the solder bumps on the top layer of the interposer. and
as such. wire bonds to the wire bond pads can be encapsulated without exceeding the
height of the top printed circuit board layer which must remain flat for soldering.

The present invention converts a bare chip into a chip size package. The chip
size package may be assembled in a manner similar to surface mount devices which are
soldered to printed circuit boards. Chip size packages, however, take up only 10-20%
of the area of conventionally packaged chips fabricated as surface mount devices.
Development of the chip size package of the present invention is an important step in
achieving miniaturization of microelectronics.

Most chip size packages are larger than the die itself. The present invention
however, packages the chip within the internal surface area of the bare die. Because the
present chip size package takes up no additional area than the bare die. it is believed to
be the smallest two-dimensional integrated circuit package that has yet been developed

The benefit of converung a bare die into a surface mount device is that it
provides mechanical and environmental protection for the fragile silicon integrated
circuit chip. The present invention also converts a fine pitch peripheral pad integrated
circuit into a packaged. courser pitch area array device. permitting it to be easily tested
bumned in. and assembled to standard printed circuit boards using existing. common
equipment used in the industry. The ability to use "known good" tested devices while
utilizing industry standard and accepted equipment and processes is a key element in
obtaining the absolute lowest product cost.

The present invention permits silicon integrated circuits to be packaged in the
smallest area possible, which is no larger than the size of the integrated circuit itself.
Incorporating such low cost integrated circuit packages into various microelectronic
applications will provide for smaller product sizes, lower weight, and lower assembly
and testing costs. The present invention provides for a robust packaging structure that

is suitable for a variety of commercial and military applications. including automotive
electronics, for example.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features and advantages of the present invention may be more
readily understood with reference to the following detailed description taken in
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conjunction with the accompanying drawings. wherein like reference numerals
represent like structural elements. and in which:

Fig. la-1c illustrate formation of a chip-size integrated circuit package in
accordance with the prninciples of the present invention:

Fig. 2 is a perspective view of a fully assembled chip-size integrated circuit
package; and

Fig. 3 illustrates the chip-size integrated circuit package assembled to a printed
circuit board.

DETAILED DESCRIPTION

Referring to the drawing figures. Fig. la-lc illustrate formation of a chip-size
integrated circuit package 10 in accordance with the principies of the present inventon.
Referring to Fig. la. the chip-size integrated circuit package 10 comprises an integrated
circuit chip 11, which may be a silicon integrated circuit chip 11. for example. having a
plurality of peripheral bond pads 13. A printed circuit board 14. or interposer 14,
which 1s preterably comprised of polyimide. is formed having a plurality of solder
bumps 16 (or an area array of solder bumps 16) formed on a top surface. and a plurality
of bond pads 15 around its periphery. The polyimide printed circuit board 14. or
interposer 14, is attached to the integrated circuit chip 11 using a layver of adhesive 12.
such as a layer of epoxy adhesive 12, for example.

Fig. 1b shows an assembled chip-size package 10 wherein the polyimide
printed circult board 14 is electrically attached to the integrated circuit chip 11 using a
plurality of wire bonds 18 coupled between the respective pluralities of bond pads 13.
15. Referning to Fig. lc. after the wire bonds 18 are formed between the polyimide
printed circuit board 14 and the integrated circuit chip 1 1. the wire bonds 18 are
encapsulated using an encapsulant 17, such as flexible epoxy or silicone, for example.

Fig. 2 is a perspective view of a fully assembled chip-size integrated circuit
package 10. The encapsulant 17 is shown in phantom. The chip-size integrated circuit
package 10 has the area array of solder bumps 16 exposed for reflow soldering.

Fig. 3 illustrates the chip-size integrated circuit package 10 of Fig. 2 assembled
to a printed circuit board 21. The printed circuit board 21 has an area array of solder
burmnps 22 that matches the area array of solder bumps 16 on the chip-size integrated
circuit package 10. The chip-size integrated circuit package 10 and the printed circuit

board 21 are electrically connected together by reflowing the solder bumps 16. 22 to
form the electrical interconnections therebetween.

Thus, the present invention provides for a chip-size package 10 formed using a
polyimide printed circuit board interposer 14. It is believed that the present invention
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may be built for a relatively low cost than prior art chip-size packages because the
present invention has fewer processing steps and has lower material cosis. The present
invention also uses more common and lower cost processing equipment than is used to
produce prior art chip-size packages.

The present invention converts a single, unpackaged bare integrated circuit chip
11, for example. into a packaged chip 20 no larger in area than the bare chip 11. The
present invention uses readily available printed circuit board materials and technology.
The chip size package 10 uses the low cost printed circuit board interposer 14 with
exposed, lower layers having wire bond pads 13, 15. The wire bond pads 13, 15 are
sufficiently lower than the solder bumps 16 on top of the interposer 14, and therefore,
wire bonds 18 to the wire bond pads 13, 15 are encapsulated without exceeding the
height of the top printed circuit board 14 which must remain flat for soldering.

The present invention thus converts a bare chip 11 into a chip size package 10.
The chip size package 10 may be assembled in a manner similar to surface mount
devices which are soldered to printed circuit boards. The chip size package 10,
however, takes up only 10-20% of the area of conventionally packaged chips 11
fabricated as surface mount devices.

The present invention packages the chip 11 within the internal surface area of
the bare chip 11. Because the chip size package 10 takes up no additional area than the
bare chip 11, it is believed to be the smallest two-dimensional integrated circuit package
10 that has yet been developed.

The chip size package 10 provides mechanical and environmental protection for
the fragile integrated circuit chip 11. The chip size package 10 also converts a fine pitch
peripheral pad integrated circuit 11 into a packaged. courser pitch area array device,
permitting it to be easily tested. burned in. and assembied to standard printed circuit
boards 21 using existing, common equipment used in the industry.

The present invention permits integrated circuits to be packaged in the smallest
area possible, which is no larger than area of the integrated circuit 11. The chip size
package 10 provides for a robust packaging structure that is suitable for a variety of
commercial and military applications, including automotive electronics. for example.

Thus. a chip-size package formed using a polyimide printed circuit board
interposer has been disclosed. It is to be understood that the described embodiment is
merely illustrative of some of the many specific embodiments which represent
applications of the principles of the present invention. Clearly, numerous and other

arrangements can be readily devised by those skilled in the art without departing from
the scope of the invention.
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CLAIMS

What is claimed is:

1. A chip-size integrated circuit package comprising:

an integrated circuit chip having a plurality of peripheral bond pads:

a printed circuit board having a plurality of solder bumps formed on a top
surface thereof and a plurality of bond pads around its periphery;

a layer of adhesive disposed between the polyimide printed circuit board and the
integrated circuit chip to secure them together;

a plurality of wire bonds electrically connected between selected bond pads of
the integrated circuit chip and the printed circuit board: and

an encapsulant for encapsulating the wire bonds and bond pads of the integrated
circuit chip and the printed circuit board.

2. The package of Claim | wherein the integrated circuit chip comprises a
silicon integrated circuit chip.

3. The package of Claim | wherein the printed circuit board comprises a
polyimide printed circuit board.

4. The package of Claim 1 wherein the layer of adhesive comprises a layer of
epoxy adhesive.

5. The package of Claim 1 wherein the encapsulant comprises flexible epoxy.

6. The package of Claim | wherein the encapsulant comprises silicone.
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